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(54) CLEANING ROBOT FOR REFRIGERATED CHAMBERS AND TRAILERS

(57) A cleaning robot (1) for walls and ceilings of a
facility, using high-pressure steam, and which comprises
a mobile carriage (2) in order to move and an articulated
hydraulic mechanism (3) fastened to said mobile carriage
(2) and equipped with a cleaning head (4), the cleaning
robot (1) being of note due to the fact that the cleaning
head (4) comprises a cleaning surface (5) that in turn
comprises projecting perimeter pieces of rubber (6) con-

figured to create a hermetically closed space when they
rest on a surface to be cleaned; there being arranged
inside said cleaning surface (5) delimited by the perim-
eter rubber pieces (6) pressurised steam injection areas
(7), mobile brush areas (8) to scrub the surface to be
cleaned, and suction areas (9) to collect the cleaning
waste water.
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Description

OBJECT OF THE INVENTION

[0001] The present invention falls within the field of
cleaning and disinfecting cold stores and refrigerated
trailers.
[0002] The object of the present invention is a new ro-
bot designed to clean and disinfect the walls and ceilings
of cold stores and refrigerated trailers.

BACKGROUND OF THE INVENTION

[0003] For hygiene reasons, the cold stores and refrig-
erated trailers used for transporting food require an es-
pecially thorough clean capable of preventing the ap-
pearance of bacteria that may cause outbreaks of infec-
tion that are harmful to human beings.
[0004] Currently, these facilities are cleaned in a rather
rudimentary manner by operators using a hose, a broom
or large brush, and some kind of disinfecting chemical
substance, such as bleach or similar products, for exam-
ple.
[0005] This cleaning method has several drawbacks,
among which the following may be mentioned: high water
usage; the risk that after cleaning there are residual
amounts of disinfectant that may come into contact with
the food; the risk that the operators that carry out the
cleaning may come into contact with the disinfecting sub-
stances used; or the risk to workers due to having to work
on ladders, scaffolding, or similar elements in order to
adequately clean a very high facility.

DESCRIPTION OF THE INVENTION

[0006] The present invention describes a new cleaning
robot that resolves the aforementioned drawbacks due
to the fact that it has means for cleaning and disinfecting
the walls and ceilings of a facility using high-pressure
steam, thus preventing the need to use disinfecting
chemical products. Moreover, its special characteristics
enable it to access walls and ceilings even in very high
facilities, such that it is not necessary for the operators
to do this work at a height.
[0007] Although the cleaning robot of the invention has
been designed especially for cleaning facilities such as
cold stores and refrigerated trailers, where food products
are usually stored, the use thereof is not limited to this
type of facility, meaning it could be used in any large
facility that must be thoroughly cleaned.
[0008] The cleaning robot of the present invention es-
sentially comprises a mobile carriage that is able to move
throughout the facility and an articulated hydraulic mech-
anism fastened to said mobile carriage and equipped with
a cleaning head, where the articulated hydraulic mech-
anism is configured to enable said cleaning head to ac-
cess the surface of the walls and ceilings that are to be
cleaned. In this context, the term "access" refers to the

fact that the articulated mechanism is able to move the
cleaning head such that it comes into contact with the
surface of the walls and ceilings that are going to be
cleaned.
[0009] The cleaning head is the element that actually
cleans the walls and ceilings of the facility. It is a head
equipped with a cleaning surface that comprises perim-
eter rubber pieces that project from said cleaning surface,
and that are configured to create a hermetically closed
space when they rest against a surface to be cleaned.
In this context, the term "hermetic" should be interpreted
as sufficiently hermetic so as to prevent the steam used
for cleaning and the subsequent waste water from leak-
ing out of said closed space. In the inside of the cleaning
surface, the contour of which consists of the perimeter
rubber pieces, the head comprises pressurised steam
injection areas, mobile brush areas to scrub the surface
to be cleaned, and suction areas to collect the waste
water from the cleaning.
[0010] Preferably, the cleaning surface is flat, since the
walls and ceilings of the facilities to be cleaned are also
normally flat. However, it would be possible to design a
cleaning head with a cleaning surface that is not flat. For
example, the cleaning surface could have a certain curve
in order to adapt to the shape of the walls of a cylindrical
tank or similar.
[0011] With regards to the shape, both the cleaning
surface and the distribution of the steam injection areas,
the mobile brush areas and the suction areas, may be
implemented in different shapes. For example, cleaning
surfaces equipped with edges having a particular shape
could be used, with the object of better accessing the
most inaccessible parts of the facilities to be cleaned.
Round cleaning surfaces or cleaning surfaces with
rounded contours could also be used. However, in a pre-
ferred embodiment of the invention, the cleaning surface
is rectangular in shape, since this shape is generally the
most efficient for cleaning the most common facilities with
a square or rectangular floor plan with vertical walls and
a flat ceiling.
[0012] When the cleaning surface has a rectangular
shape, the steam injection areas, brush areas and suc-
tion areas are preferably configured in the cleaning head
as longitudinal bands. For example, the cleaning surface
of the cleaning head may comprise two longitudinal suc-
tion bands next to the perimeter rubber pieces, two lon-
gitudinal brush bands arranged between said suction
bands, and three longitudinal steam injection bands that
are inserted between the aforementioned suction bands
and brush bands. This configuration, in accordance with
the tests carried out by the inventors of the present ap-
plication, enables surfaces to be cleaned efficiently as
well as appropriately draining the waste water.
[0013] Moreover, the cleaning head is preferably inter-
changeable, which enables an appropriate cleaning
head to be used for each type of surface that is to be
cleaned.
[0014] With regards to the articulated hydraulic mech-
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anism upon which the cleaning head is mounted, it may
also be configured in different ways provided that it en-
ables the cleaning head to access the surface of the walls
and ceilings that are to be cleaned, although in accord-
ance with a preferred embodiment of the invention it com-
prises the following elements:

- A rotating plate mounted on the mobile carriage.
- A first lifting arm, which extends vertically and the

proximal end of which is connected to said rotating
plate.

- A second positioning arm, which has a proximal end
connected via an articulation to a distal end of said
first lifting arm.

- A third orientation arm, which has a proximal end
connected to a distal end of said second positioning
arm and a distal end to which the cleaning head is
fastened, said third orientation arm further compris-
ing an intermediate articulation that enables the
cleaning head to be oriented. Preferably, this inter-
mediate articulation is configured so as to enable a
rotation of between 0-90°, thus enabling the cleaning
head to be vertically oriented upwards in order to
clean ceilings and horizontally in order to clean walls.

[0015] In this document, the term "proximal" refers to
the end of an element that is situated closest to the op-
erator that handles the robot, normally the lower end or
one closest to the ground. The term "distal" refers to the
end of an element that is situated furthest from the op-
erator, normally the upper end or the one furthest from
the ground.
[0016] Moreover, of all the elements, the cleaning robot
of the invention preferably further comprises all the aux-
iliary elements necessary for the operation of the mobile
carriage, the articulated hydraulic mechanism, and the
cleaning head. These auxiliary elements include an en-
ergy source, such as batteries or a connection to the
electricity grid, to operate the various pumps and electric
motors that cause the mobile carriage to move and op-
erate the hydraulic mechanism, tanks for the cleaning
water and waste water, the necessary elements for gen-
erating pressurised steam, etc.

BRIEF DESCRIPTION OF THE FIGURES

[0017]

Figure 1 shows a perspective view of an exemplary
cleaning robot in accordance with the invention with
the cleaning head oriented to clean ceilings.
Figures 2-3 respectively show a profile view and a
plan view of the cleaning robot of figure 1 with the
cleaning head oriented to clean ceilings.
Figure 4 shows a profile view of the cleaning robot
of figure 1 with the cleaning head oriented to clean
walls.
Figure 5 shows a detailed view of the cleaning sur-

face of the cleaning head of the robot in figure 1.

PREFERRED EMBODIMENT OF THE INVENTION

[0018] Figures 1, 2, 3 and 4 show distinct views of a
cleaning robot (1) in accordance with the invention where
the different elements that make it up may be seen.
[0019] The lower portion of the robot (1) is made up of
a mobile carriage (2) that moves on four wheels and
which enables the robot (1) to move through the facility
that is to be cleaned.
[0020] The articulated hydraulic mechanism (3) is sit-
uated on top of the mobile carriage (2) and in this example
comprises a first lifting arm (11), a second positioning
arm (12) and a third orientation arm (13).
[0021] The first lifting arm (11) is able to move upwards
vertically up to a length of 17 meters, thus enabling the
cleaning head (4) of the robot (1) to access even the
highest areas of the facilities to be cleaned. The distal
end of the first lifting arm (11) is connected by means of
an articulation at the proximal end of the second posi-
tioning arm (12). This second positioning arm (12) moves
rotationally around said articulation situated at the prox-
imal end thereof, similarly to that of a lifting crane, ena-
bling the distal end thereof to move upwards and down-
wards. In turn, the proximal end of the third orientation
arm (13) is connected to said distal end of the second
positioning arm (12). This third orientation arm (13) has
the cleaning head (4) fastened to the distal end thereof,
and an intermediate articulation (14) of between 0° and
90° enables it to be appropriately oriented according to
the surface that is to be cleaned.
[0022] Specifically, in figures 1, 2 and 3, the interme-
diate articulation (14) of the third orientation arm (13)
forms 90°, which enables the cleaning surface (5) of the
head (4) to be vertically oriented upwards in order to clean
ceilings. On the contrary, figure 4 shows how the inter-
mediate articulation (14) of the third orientation arm (13)
forms 0°, the cleaning surface (5) of the head (4) in this
case being horizontal oriented forwards in order to clean
walls. It is understood that other intermediate orientations
between these two end positions would be possible.
[0023] Fig. 5 shows a detailed view of the cleaning sur-
face (5) of the head (4) where the parts that make it up
may be seen. The cleaning surface (5) of the cleaning
head (4) of this example has a flat rectangular shape,
the outer perimeter of the rectangle being equipped with
perimeter rubber pieces (6) that project from the plane
of said surface (5), such that when the surface (5) rests
on a wall or ceiling that is to be cleaned, the perimeter
rubber pieces (6) are pressed against said wall or ceiling
and create a hermetically closed space in the inside
thereof.
[0024] Inside said perimeter delimited by the rubber
pieces (6), the cleaning surface (5) has two longitudinal
suction bands arranged next to the rubber pieces (6) of
the long sides of the rectangle, two longitudinal mobile
brush bands (8) arranged afterwards, and lastly three
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steam injection bands (7) inserted between the suction
bands (9) and the brush bands (8).
[0025] Thus, once the cleaning surface (5) of the clean-
ing head (4) has been positioned against the surface that
is to be cleaned, pressurised steam starts to be injected
through the steam injection bands (7). At the same time,
the brushes of the band (8) begin to move, whether
through rotation, vibration, etc. The mechanical scrub-
bing action of the brushes, combined with the action of
the jets of high-temperature, pressurised steam, thor-
oughly cleans the surface to be cleaned, the waste water
being extracted by means of the suction bands (9). The
high temperature of the pressurised steam considerably
increases the disinfecting power inside the closed space
formed by the perimeter rubber pieces (6), as well as
softening the possible existing dirt, which is pulled by the
brushes and sucked up by the suction bands (9).
[0026] This cleaning robot (1) reduces water consump-
tion by 90% in relation to the amount of water normally
used during cleaning work carried out by hand with a
hose and broom. Furthermore, since the work is auto-
mated, it eliminates the risk to people, both due to inha-
lation of chemical products and risk of falling, since at no
time do people come into contact with any chemical prod-
uct or carry out work at a height. The execution time for
cleaning work is also significantly reduced, since only
one person is needed to control the robot (1) compared
to the two or three people required to carry out the work
according to the traditional manner. Moreover, the robot
(1) of the invention may be handled with the help of a
remote panel or remote control, thus facilitating the work
of the corresponding operator.

Claims

1. A cleaning robot (1) for the walls and ceiling of a
facility, which comprises a mobile carriage (2) in or-
der to move throughout said facility and an articulat-
ed hydraulic mechanism (3) fastened to said mobile
carriage (2) and equipped with a cleaning head (4),
where said articulated hydraulic mechanism (3) is
configured to enable the cleaning head (4) to access
the surface of the walls and ceilings that are to be
cleaned, said cleaning robot (1) being character-
ised in that the cleaning head (4) comprises a clean-
ing surface (5) that in turn comprises projecting pe-
rimeter pieces of rubber (6) configured to create a
hermetically closed space when they rest on a sur-
face to be cleaned; there being arranged inside said
cleaning surface (5) delimited by the perimeter rub-
ber pieces (6) pressurised steam injection areas (7),
mobile brush areas (8) to scrub the surface to be
cleaned, and suction areas (9) to collect the cleaning
waste water.

2. The cleaning robot (1) according to claim 1, wherein
the cleaning surface (5) is flat.

3. The cleaning robot (1) according to claim 2, wherein
the cleaning surface (5) is rectangular-shaped.

4. The cleaning robot (1) according to claim 3, wherein
the steam injection areas (7), the brush areas (8)
and the suction areas (9) are configured on the flat
cleaning surface (5) in the form of longitudinal bands.

5. The cleaning robot (1) according to claim 4, wherein
the cleaning surface (5) comprises two longitudinal
suction bands (9) next to the perimeter rubber pieces
(6), two longitudinal brush bands (8) arranged be-
tween said suction bands (9), and three longitudinal
steam injection bands (7) that are inserted between
said suction bands (9) and brush bands (8).

6. The cleaning robot (1) according to any of the pre-
ceding claims, wherein the cleaning head (4) is in-
terchangeable.

7. The cleaning robot (1) according to any of the pre-
ceding claims, wherein the articulated hydraulic
mechanism (3) comprises:

- a rotating plate (10) mounted on the mobile
carriage (2);
- a first lifting arm (11), which extends vertically
and the proximal end of which is connected to
said rotating plate (10);
- a second positioning arm (12), which has a
proximal end connected via an articulation to a
distal end of said first lifting arm (11); and
- a third orientation arm (13), which has a prox-
imal end connected to a distal end of said second
positioning arm (12) and a distal end to which
the cleaning head (4) is fastened, said third ori-
entation arm (13) further comprising an interme-
diate articulation (14) that enables the cleaning
head (4) to be oriented.

8. The cleaning robot (1) according to claim 7, wherein
the intermediate articulation (14) of the third orien-
tation arm (13) is configured to enable a rotation of
between 0-90°, enabling the cleaning head (4) to be
vertically oriented upwards in order to clean ceilings
and horizontally in order to clean walls.
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